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FIG. 2
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FIG. 5
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FIG. 7
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FIG. 8
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FIG. 9
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ELECTRIC WINCH DEVICE AND MOBILE
CRANE

TECHNICAL FIELD

The present invention relates to an electric winch device
and a mobile crane.

BACKGROUND ART

Conventionally, a mobile crane 1s mounted with a winch
device driven by a hydraulic actuator such as a hydraulic
motor to perform a hoisting work of raising or lowering a
hoisted load by the winch device.

Also, 1t has been proposed to mount an electric winch
device using an electric actuator having a greater energy
ciliciency than the hydraulic actuator on a crane for energy
saving. For example, 1t has been proposed to mount an
clectric winch device on a tower crane to be fixedly installed
on a tloor base of a building under construction for a crane
operation. Patent Literature 1 shows a climbing crane as an
example of the tower crane.

The climbing crane disclosed in Patent Literature 1
includes an electric winch device having a winch drum and
two motors to drive the drum. In the electric winch device,
the two motors are arranged on the opposite sides of the
winch drum 1n an axial direction of the winch drum 1n order
to prevent occurrence of a twist at a local portion of an input
shaft or a body of the winch drum, and torques are input
from the respective motors on the opposite sides to the
winch drum.

Although the electric winch device of Patent Literature 1
has an advantage that a suflicient hoisting performance can
be assured by rotating the winch drum by a torque output
from the two motors, 1t 1s diflicult to mount the electric
winch device on a mobile crane 1n terms of a dimensional
restriction for the mobile crane. The reason for the difliculty
will be described below.

In a mobile crane, a winch device 1s mounted on an upper
slewing body. The upper slewing body will mvolve a
dimensional limitation when the upper slewing body 1is
transported or the mobile crane runs on a public road.

Specifically, the upper slewing body 1s placed 1n a trans-
portation vehicle such as a trailer for transportation of the
mobile crane. In this case, normally, the upper slewing body
1s placed in such manner that the width direction of the upper
slewing body 1s along the width direction of the transpor-
tation vehicle. The transportation vehicle runs on a public
road, and hence i1s required to satisly a statutory regulated
vehicle width restriction. Accordingly, the width of the
upper slewing body i1s also limited in accordance with the
vehicle width restriction. In the case that the upper slewing
body 1s mounted with the winch device of Patent Literature
1, which 1s provided with two motors on the opposite sides
of the winch drum 1n the axial direction of the winch drum,
in the arrangement that the axial direction of the winch drum
1s along the width direction of the upper slewing body, the
clectric winch device has an increased dimension in the axial
direction of the winch drum. Theretfore, 1t 1s difhicult to
mount the electric winch device on the upper slewing body
because of the above-described width limitation of the upper
slewing body.

Moreover, when a mobile crane runs on a public road, the
mobile crane 1s required to satisiy the vehicle width restric-
tion. The upper slewing body 1s arranged 1n such a manner
that the width direction of the upper slewing body i1s along
the vehicle width direction of the mobile crane, when the
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2

mobile crane runs on a public road. Hence, the width of the
upper slewing body 1s limited 1n accordance with the vehicle
width restriction in this case as well. Therefore, it 1s also
difficult to mount the electric winch device of Patent Lait-
crature 1 on the upper slewing body.

CITATION LIST
Patent Literature

Japanese Unexamined Patent Publication No. 2003-
263420

SUMMARY OF INVENTION

An object of the present invention 1s to provide an electric
winch device and a mobile crane which can assure a
suflicient hoisting performance and satisiy the dimensional
restriction for the mobile crane.

An electric winch device according to one aspect of the
present invention 1s an electric winch device which 1s to be
mounted on a mobile crane including an operative part for
hoisting work to cause the operative part to perform an
operation for the hoisting work by winding up or letting out
a rope connected to the operative part, the electric winch
device comprising: a winch drum having an axis, the winch
drum being provided on the mobile crane to be rotatable
about the axis and being wound with the rope therearound;
a plurality of motors located on one side of the winch drum
in an axial direction in which the axis of the winch drum
extends, and arranged side by side 1n a direction perpen-
dicular to the axial direction of the winch drum; a gear
mechanism which combines torques output from the plural-
ity of motors; and a transmitting part which transmits a
resultant of torques combined by the gear mechanism to the
winch drum to rotate the winch drum to thereby cause the
winch drum to wind up or let out the rope.

Furthermore, a mobile crane according to another aspect
of the present invention includes the electric winch device
according to the one aspect.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 15 a schematic side view 1llustrating a mobile crane
which 1s mounted with an electric winch device of the
winding type according to a first embodiment of the present
invention.

FIG. 2 1s a schematic view 1llustrating the electric winch
device according to the first embodiment that 1s mounted on

a slewing frame.

FIG. 3 1s a schematic perspective view illustrating the
clectric winch device according to the first embodiment,
which 1s seen from a side where motors and a gear mecha-
nism are disposed.

FIG. 4 1s a functional block diagram showing a control
system for controlling the motors and brakes of the electric
winch device mounted on the mobile crane.

FIG. 5§ 1s a view 1llustrating an electric winch device
according to a second embodiment of the present invention,
similar to FIG. 2.

FIG. 6 1s a functional block diagram showing a control
system for controlling motors and brakes of the electric
winch device according to the second embodiment.

FIG. 7 1s a view 1illustrating a modification of the electric
winch device of the present invention, similar to FIG. 2.
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FIG. 8 1s a view illustrating the modification of the
clectric winch device of the present invention illustrated 1n

FIG. 7, similar to FIG. 3.

FIG. 9 1s a view 1llustrating another modification of the
clectric winch device of the present invention, similar to
FIG. 3.

FIG. 10 1s a view 1llustrating further another modification
ol the electric winch device of the present invention, similar
to FIG. 2.

FIG. 11 1s a view 1illustrating still further another modi-
fication of the electric winch device of the present invention,
similar to FIG. 2.

FIG. 12 1s a schematic view 1llustrating a mobile crane
which 1s mounted with a modified electric winch device of
the tilting type according to the present invention.

DESCRIPTION OF EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described with reference to the accompanying drawings.

First Embodiment

An electric winch device 1 according to a first embodi-
ment of the present invention and a mobile crane including,
the same will be described with reference to FIGS. 1 to 4.

FIG. 1 illustrates an exemplary mobile crane which 1s
mounted with the electric winch device 1 according to the
first embodiment 1. The mobile crane 1s a crawler crane. The
mobile crane includes a lower travelling body 2 of the
self-running crawler type, and an upper slewing body 4
mounted on the lower travelling body 2.

The upper slewing body 4 includes a slewing frame 6, a
boom 8, and a hook device 12. The slewing frame 6 1s
mounted on the lower traveling body 2 slewably about a
vertical axis. The boom 8 is attached to a front portion of the
slewing frame 6 and movable up and down. The hook device
12 1s hanged from the top end of the boom 8 via a hoist rope
10 made of wires to hang a hoisted load 100. The hook
device 12 1s an example of the operative part for hoisting
work according to the present invention. Hereinafter, for
some cases, the hook device 12 and the hoisted load 100 are
combinedly referred to as a target object 102 to be raised and
lowered.

Hereinatter, 1t should be noted that the words “front” and
“rear”” used 1n the description respectively mean the “front™
and the “rear” of the upper slewing body 4 or the slewing
frame 6. The term “front side” of the slewing body 4 means
one side where the boom 8 1s located, and the term “‘rear
side” of the slewing body 4 means the other side that 1s
opposite to the one side where the boom 8 1s located.
Furthermore, a width direction of the upper slewing body 4
1s a direction perpendicular to both a front and rear direction,
and an axial direction of a slewing axis of the upper slewing
body 4.

As 1llustrated 1n FIG. 2, the slewing frame 6 bears a first
standing support 14 and a second standing support 16
thereon to support a winch drum 20 to be described later.
The first standing support 14 and the second standing
support 16 are disposed in an mtermediate position 1n the
front and rear direction of the slewing frame 6, and behind
the attachment position of the boom 8 on the slewing frame
6 (see FIG. 1). The first standing support 14 and the second
standing support 16 face each other at a distance therebe-
tween 1n the width direction of the slewing frame 6.

As 1llustrated 1n FIG. 2, the first standing support 14 has
a first base part 14q fixedly attached to the slewing frame 6,
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4

and a first bearing part 145 retained by the first base part 14a4.
The second standing support 16 has a second base part 16a
fixedly attached to the slewing frame 6, and a second bearing
part 16b retained by the second base part 16b.

The electric winch device 1 1s mounted on the upper
slewing body 4 (see FIG. 1). The electric winch device 1 1s
arranged behind the attachment position of the boom 8 on
the slewing frame 6. The electric winch device 1 1s a winch
device for winding which winds up or lets out the hoist rope
10 connected to the hook device 12 to thereby cause the
hook device 12 to move upward or downward for the
hoisting work. As illustrated in FIGS. 2 and 3, the electric
winch device 1 includes a winch drum 20 (hereinafter,
referred to as “drum 207), a first motor 22, a second motor
24, a gear mechanism 26, a transmitting part 28, a {irst brake
30, and a second brake 32.

The drum 20 1s wound with the hoist rope 10 therearound,
and 1s rotated to wind up and let out the hoist rope 10,
thereby raising and lowering the hook device 12 (FI1G. 1). In
other words, the drum 20 is rotated to wind up and let out
the hoist rope 10, thereby raising and lowering the target
object 102. The drum 20 has an axis 20a about which the
drum 20 rotates, and 1s supported by the first standing
support 14 and the second standing support 16 in such a
manner that an axial direction of the drum 20 1n which the
axis 20a lies 1s along the width direction of the upper
slewing body 4. In this manner, the drum 20 1s provided on
the slewing frame 6. As 1llustrated 1n FIG. 2, the drum 20 has
a drum body 40, a first shaft 41, and a second shatt 42. Also,
FIG. 2 illustrates a cross sectional view of the drum body 40
and the hoist rope 10 that 1s taken along the axis of the drum
body 40 1n order to show an inside of the drum body 40.
The drum body 40 serves to wind the hoist rope 10
thereon. The hoist rope 10 1s pulled out from the drum body
40, passes through the top end of the boom 8 (see FIG. 1),
and extends therefrom to hang the hook device 12. The drum
body 40 1s 1n the cylindrical shape, and has flanges at the
axially opposite ends thereof. The axis 20a agrees with an
axis of the cylindrical drum body 30. The drum body 40 has
a space 1n the inside thereof.

The first shaft 41 (see FIG. 2) 1s fixedly attached to one
axial end of the drum body 40 and rotatable integrally with
the drum body 40. The first shait 41 extends outward from
the one axial end of the drum body 40, and 1s coaxial with
the drum body 40.

The second shait 42 (see FIG. 2) 1s fixedly attached to the
other axial end of the drum body 40 and rotatable integrally
with the drum body 40. The second shatt 42 extends outward
from the other axial end of the drum body 40, and 1s coaxial
with the drum body 40.

The first shait 41 1s rotatably supported by the first bearing
part 14b, and the second shait 42 1s rotatably supported by
the second bearing part 165 1n the state that the drum body
40 1s arranged between the first standing support 14 and the
second standing support 16. In this way, the drum 20 1s
disposed over the upper slewing body 4 of the mobile crane
while being rotatable about the axis 20a that 1s along the
width direction of the upper slewing body 4. The drum 20 1s
rotated 1n a wind-up direction which 1s one of the rotational
directions to wind up the hoist rope 10 on the drum body 40
to thereby raise the hook device 12 (see FIG. 1) to raise the
target object 102. Also, the drum 20 1s rotated in a let-out
direction which 1s the opposite rotational direction to the
wind-up direction to let out the hoist rope 10 to thereby
lower the hook device 12 to lower the target object 102.

The first motor 22 and the second motor 24 are activated
by electric power supply, and output torques to rotate the
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drum 20 1n the wind-up direction to raise the target object
102. As 1llustrated 1n FIG. 2, the first and second motors 22,
24 are located on one side of the drum 20 i1n the axial
direction of the drum 20 over the upper slewing body 4 of
the mobile crane. Specifically, the first and second motors
22, 24 are arranged on one side of the first standing support
14, in the axial direction of the drum 20, that 1s opposite to
the other side of the first standing support 14 where the drum
body 40 lies.

The first motor 22 has a first motor body 22a and a first
drive shait 225. The first motor 22a 1s activated by power
supply to thereby cause the first drive shaft 22a to rotate
about the axis thereof, and serves as a driving device.
Specifically, the first drive shaft 226 rotates owing to the
activation of the first motor 22a. The first drive shatt 225 1s
a shaft for outputting the torque generated by the first motor
body 22a. In other words, the first drive shaft 225 serves as
an output shaft for the torque of the first motor 22. Referring
to the first motor 22, the first motor body 22a 1s supported
by an umllustrated motor support provided on the slewing
frame 6 while keeping the first drive shait 226 lying along
the axial direction of the drum 20. The first drive shait 225
has an extension 22¢ (FIG. 2) protruding from the first motor
body 22a toward the first standing support 14. The first drive
shaft 225 1s connected to the gear mechanmism 26.

The second motor 24 has a second motor body 24q and a
second drive shait 24b5. The second motor body 24a 1s
activated by power supply to thereby cause the second drive
shaft 245 to rotate about the axis thereol, and serves as a
driving device. Specifically, the second drive shaft 2454
rotates owing to the activation of the second electric body
24a. The second drive shait 245 1s a shait for outputting the
torque generated by the second electric body 24a. In other
words, the second drive shaft 245 serves as an output shait
for the torque of the second motor 24. Referring to the
second motor 24, the second electric motor body 24a 1s
supported by an unillustrated motor support provided on the
slewing frame 6 while keeping the second drive shaft 245
lying along the axial direction of the drum 20. Also, the
second motor 24 1s arranged side by side with the first motor
22 1n a direction perpendicular to the axial direction of the
drum 20 and the second drive shaft 245 extends in parallel
to the first drive shaft 225b. The second drive shait 245 has
an extension 24¢ (see FIG. 2) protruding from the second
motor body 24 toward the first standing support 14.

The gear mechanism 26 combines the torque output from
the first motor 22 and the torque output from the second
motor 24. In other words, the gear mechanism 26 combines
the torque of the first drive shait 225 and the torque of the
second drive shait 24b5. The gear mechanism 26 1s arranged
between the first and second motors 22, 24, and the first
standing support 14. In other words, the gear mechanism 26
1s arranged on one side of the first standing support 14, in the
axial direction of the drum 20, that 1s opposite to the other
side of the first standing support 14 where the drum body 40
lies.

As 1llustrated 1 FIGS. 2 and 3, the gear mechanism 26
has a center gear 50, a first gear 51, and a second gear 52.
Each of the gears 50, 51, 52 has external teeth. FIGS. 2 and
3 schematically illustrate the gears 50, 51, 52, and thus the
external teeth of each of the gears are unillustrated. More-
over, 1 FI1G. 3, the first shaft 41, the first bearing part 1456
and the like of the drum 20 are not fully 1llustrated from the
perspective ol easy understanding of the arrangement of the
first gear 51 and the second gear 52 with respect to the center
gear 50, and a transmission shaft 534 coupled to the center
gear 30 to be described later. The above-described non-
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6

illustration 1s applied to FIGS. 5 and 7 to 11 which refer to
another embodiment and modifications to be described later.

The center gear 50 1s an example of the outputting
member according to the present invention. The center gear
50 1s coaxial with the drum 20. The first gear 51 1s coaxial
with the first drive shaft 225 (see FIG. 2), and 1s coupled
thereto to rotate integrally therewith. Specifically, the first
gear 31 1s coupled to a leading end of the extension 22¢ of
the first drive shait 22b6. The second gear 52 1s coaxial with
the second drive shait 245 (see FIG. 2), and 1s coupled
thereto to rotate integrally therewith. Specifically, the second
gear 32 1s coupled to a leading end of the extension 24¢ of
the second drive shait 245.

As 1llustrated 1n FIG. 3, the first gear 51 and the second
gear 52 are arranged around the center gear 50. Specifically,
the first gear 31 and the second gear 52 are arranged on
radially one outside and radially the opposite outside of the
center gear 50. The first gear 51 and the second gear 52 mesh
with the center gear 50. In this configuration, the torque of
the first drive shait 225 1s transmitted from the first gear 51
to the center tear 50, and the torque of the second drive shaft
24b 15 transmitted from the second gear 52 to the center gear
50. In this manner, the torques of the drive shaits 2256, 245
are combined with each other. In other words, the center gear
50 1s rotated owing to a resultant of torques of the drives
shafts 2254, 245 that are combined with each other.

The first gear 51 has the same configuration as the second
gear 52. Fach of the first gear 51 and the second gear 52 has
a smaller radius and a smaller number of teeth than the
center gear 50. In this configuration, the center gear 50 has
a lower rotational speed than the first and second gears 51,
52. On the other hand, the torque of the center gear 50
corresponds to the resultant of torques from the first and
second gears 51, 52 that are combined with each other, and
hence 1s greater than each of the torques from the first and
second gears 51, 52. Accordingly, the gear mechanism 26
generates a greater toque than each of the torques of the first
and second drive shafts 22, 2454.

The transmitting part 28 (see FIG. 2) transmits the resul-
tant of torques combined by the gear mechanism 26 to the
drum 20, thereby rotating the drum 20 to wind up or let out
the hoist rope 10. As illustrated 1n FIG. 2, the transmitting
part 28 has the transmission shait 34 and a speed reducer 56.

The transmission shait 54 extends from the center gear 50
to the mside of the drum body 40 through the first shatt 41.
The transmission shaft 54 1s coaxial with the center gear 50,
and integrally rotatable therewith about the same axis.
Furthermore, the transmission shaft 54 i1s coaxial and the
drum 20. The transmission shaft 34 is rotatable relative to
the first shatt 41 of the drum 20.

The speed reducer 56 1s arranged 1n the inside of the drum
body 40. The speed reducer 56 has an input portion con-
nected with the transmission shait 54, and an output portion
connected to the drum body 40. When recetving an mput of
the rotation of the transmission shatit 54, the speed reducer
56 rotates the drum 20 at a rotational speed to which the
rotational speeds of the center gear 50 and the transmission
shaft 54 have been reduced at a predetermined speed reduc-
tion ratio. Furthermore, the speed reducer 56 increases the
torque mput from the transmission shaft 534. In this manner,
the transmitting part 28 increases the torque input from the
center gear 50 of the gear mechanism 26 while transmitting
the torque to the drum body 40.

The first brake 30 (see FIG. 2) brakes the rotation of the
drum 20 connected to the first drive shait 225 via the gear
mechanism 26 and the transmitting part 28 by applying a

braking force to the first drive shait 225 of the first motor 22.
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For example, an electromagnetic brake constitutes the first
brake 30. The first brake 30 1s arranged closer to the first
standing support 14 than the first motor body 22a, 1.€.,
arranged between the first motor body 22a and the gear
mechanism 26, and fixedly attached to the first motor body
22a. The first brake 30 surrounds the extension 22¢ of the
first drive shait 2256, and applies the braking force to the
extension 22c.

The second brake 32 (see FIG. 2) brakes the rotation of
the drum 20 connected to the second drive shaft 245 via the
gear mechanism 26 and the transmitting part 28 by applying
a braking force to the second drive shait 245 of the second
motor 24. An electromagnetic brake constitutes the second
brake 32, like the first brake 30. The second brake 32 1is
arranged closer to the first standing support 14 than the
second motor body 24a, 1.¢., between the second motor body
24a and the gear mechanism 26, and fixedly attached to the
second motor body 24a. The second brake 32 surrounds the
extension 24¢ of the second drive shaft 245, and applies the
braking force to the extension 24c.

A control system for controlling the first and second
motors 22, 24, and the first and second brakes 30, 32 as
shown 1n FIG. 4 1s provided on the mobile crane. The control
system 1ncludes a winch operating device 60, a brake
operating device 62, a first inverter 64, a second inverter 66,
and a controller 68.

The winch operating device 60 1s used to perform an
operation to rotate the drum 20 (see FIG. 2) in the wind-up
or let-out direction. The winch operating device 60 has an
unillustrated operative lever, and outputs an instruction
signal 1n response to an operation of the operative lever to
the controller 68.

The brake operating device 62 1s used to operate the first
brake 30 and the second brake 32. The brake operating
device 62 has an unmillustrated pedal, and outputs an mstruc-
tion signal 1n response to an operation of the brake pedal to
the controller 68.

The first mnverter 64 controls an electric current supplied
from a power source 70 to the first motor body 22a.

The second inverter 66 controls an electric current sup-
plied from the power source 70 to the second motor body
24a.

In response to the 1nstruction signal input from the winch
operating device 60, the controller 68 controls the first
inverter 64 and the second 1nverter 66 to cause an electric
current 1n accordance with the instruction signal indicative
of the operation of the operative lever to tlow into the first
motor body 22a and the second motor body 24a. In this
manner, the controller 68 controls the activation of the first
and second motors 22, 24 1n order to rotate the drum 20 in
the wind-up or let-out direction in accordance with the
operation of the operative lever. Further, 1n response to the
instruction signal mput from the brake operating device 62,
the controller 68 also controls each of the first and second
brakes 30, 32 to apply a braking force in accordance with the
instruction signal indicative of an operation of the brake
pedal.

In the electric winch device 1 of the first embodiment, the
gear mechanism 26 combines the torque of the first drive
shaft 225 of the first motor 22 and the torque of the second
drive shaft 245 of the second motor 24, and the transmitting
part 28 transmits the resultant of torques combined by the
gear mechanism 26 to the winch drum 20. Therefore, 1t 1s
possible to rotate the drum 20 by a suflicient torque. Accord-
ingly, the electric winch device 1 and the mobile crane
including the same can assure a suilicient hoisting perfor-
mance.
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Also, 1n the first embodiment, the first and second motors
22, 24 are arranged on the one side of the drum 20 in the

axial direction of the drum 20, and arranged side by side 1n
a direction perpendicular to the axial direction of the drum
20. Hence, the dimension of the electric winch device 1 1n
the axial direction of the drum 20 can be reduced in
comparison with an assumed case where a first motor 22 and
a second motor 24 are arranged on the opposite sides of the
drum 20 1n the axial direction of the drum 20. Accordingly,
when the electric winch device 1 1s mounted on the upper
slewing body 4 1in such a manner that the axial direction of
the drum 20 1s along with the width direction of the upper
slewing body 4, 1t 1s possible to satisty the width limitation
of the upper slewing body 4.

Besides, 1n the first embodiment, the transmitting part 28
which has the speed reducer 56 makes 1t possible to rotate
the drum 20 at a lower rotational speed than the center gear
50 of the gear mechanism 26. Further, 1n the first embodi-
ment, the size of the electric winch device 1 can be reduced
owing to the arrangement of the speed reducer 56 in the
inside of the drum body 40 in comparison with a case where
a speed reducer 56 1s arranged outside the drum 20.

Furthermore, in the first embodiment, the first brake 30
applies the braking force to the first drive shaft 225 of the
first electric motor 22, and the second brake 32 applies the
braking force to the second shait 245 of the second motor 24.
In this manner, 1t 1s possible to brake the rotation of the drum
20.

Moreover, 1n the first embodiment, even 1f one of the first
brake 30 and the second brake 32 cannot generate the
braking force due to a failure, the other brake can keep the
braking force to brake the rotation of the drum 20. There-
fore, 1t 1s possible to ensure an increased reliability in the
braking of the rotation of the drum 20.

Additionally, 1n the first embodiment of the present inven-
tion where the first brake 30 applies the braking force to the
first drive shaft 224 of the first motor 22, and the second
brake 32 applies the braking force to the second drive shaft
24b, the first and second brakes 30, 32 can suiliciently brake
the rotation of the drum 20 at their respective small braking
forces.

Specifically, the gear mechanism 26 and the speed reducer
56 transmit the torques of the drive shafts 225, 245 of the
motors 22, 24 to the drum 20 after increments. The brakes
30, 32 apply the braking forces to the respective drive shaftts
22b, 245 of the motors 22, 24 which are located at a starting
position of a torque transmission sequence. Hence, the
brakes 30, 32 can brake the rotation of the drum 20 at
smaller braking forces. In other words, it 1s suflicient for the
brakes 30, 32 to generate smaller braking forces to brake the
rotation of the drum 20. This makes 1t possible to use the
brakes 30, 32 each having a smaller size and a smaller
braking capability, and thus can prevent an increase in the
s1ze of the electric winch device 1 due to the provision of the

brakes 30, 32.

Second Embodiment

FIG. 5 schematically illustrates a configuration of an
clectric winch device 1 according to a second embodiment
of the present mnvention. FIG. 6 shows a configuration of a
control system to control the electric winch device 1 accord-
ing to the second embodiment. The electric winch device 1
according to the second embodiment will be described with
reference to FIGS. 5 and 6.

The electric winch device 1 according to the second
embodiment 1s to be mounted on a mobile crane, and 1s used
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to perform an operation of raising and lowering a target
object 102 (see FIG. 1) 1n the same manner as the electric
winch device 1 according to the first embodiment. However,
the electric winch device 1 according to the second embodi-
ment includes a transmitting part 28 having a clutch 58 (see
FIG. 5) which 1s configured to be switched between a
connection state and a disconnection state, the connection
state being a state where the clutch 38 performs a transmis-
sion of a torque between a gear mechanism 26 and a drum
20, specifically between a speed reducer 36 and the drum 20,
the disconnection state being a state where the clutch 38
suspends the transmission of the torque therebetween.

Specifically, as illustrated im FIG. 5, in the second
embodiment, the speed reducer 56 1s arranged 1n an inside
of a drum body 40 at a position closer to first and second
motors 22, 24 than the speed reducer 56 of the first embodi-
ment. This configuration can ensure a suilicient space 1n the
inside of the drum body 40 on one side of the speed reducer
56 that 1s opposite to the other side of the speed reducer 56
where the first and second electric motors 22, 24 lie, and the
space 1s utilized to place the clutch 38 therein. In other
words, the clutch 58 1s arranged on the one side of the speed
reducer 56, in the axial direction of the drum 20, that is
opposite to the other side of the speed reducer 56 where the
first and second motors 22, 24 lies, and arranged 1n the mnside
of the drum body 40.

For example, a wet clutch constitutes the clutch 58. The
clutch 58 has one clutch plate to rotate integrally with an
unillustrated output shaft of the speed reducer 56, the other
clutch plate to rotate integrally with the drum body 40, and
a switcher which switches over an engagement state where
the clutch plates engage with each other, and a disengage-
ment state where the clutch plates disengage from each

other. However, the one clutch plate, the other clutch plate,
and the switcher of the clutch 58 are umillustrated. The clutch
58 switches to a connection state where the clutch 58
performs a torque transmission between the speed reducer
56 and the drum body 40 1n accordance with an operation of
the switcher to make the clutch plates come 1nto the engage-
ment state. Alternately, the clutch 58 switches to a discon-
nection state where the clutch 58 suspends the torque
transmission between the speed reducer 56 and the drum
body 40 by disconnecting the speed reducer 56 from the
drum body 40 in accordance with an operation of the
switcher to make the clutch plates come 1nto the disengage-
ment state.

The clutch 58 15 controlled by a controller 68 (see FIG. 6)
of the control system. Specifically, the controller 68 sends a
control signal to the switcher of the clutch 58, and the
switcher switches over the engagement state and the disen-
gagement state of the clutch plates in response to the control
signal.

The electric winch device 1 according to the second
embodiment has the same configuration as the electric winch
device 1 of the first embodiment except for the above-
described configuration.

In the electric winch device 1 according to the second
embodiment, because of the switching of the clutch 38 from
the connection state to the disconnection state, the drum 20
1s disconnected from the speed reducer 56, and the gear
mechanism 26 and the motors 22, 24 connected thereto, and
allowed to freely rotate. As a result, a free fall of the hook
device 12 (see FIG. 1) 1s permitted.

Also, 1n the second embodiment, the size of the electric
winch device 1 can be reduced owing to the arrangement of
the clutch 58 in the inside of the drum body 40 1n compari-
son with a case where a clutch 1s arranged outside a drum.
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Moreover, 1n the second embodiment, the clutch 58 1s
arranged on one side of the speed reducer 56, in the axial
direction of the drum 20, that 1s opposite to the other side of
the speed reducer 56 where the motors 22, 24 lie. Hence, 1t
1s possible to arrange a cooling system to cool the clutch 58
and electric cables to the clutch 58 without interfering with
an arrangement ol a cooling system and electric cables to the
motors 22, 24. This configuration enables an easy arrange-
ment of the cooling system and electric cables to the clutch
58.

The above-described embodiments merely show
examples 1n all the aspects, and thus should not be consid-
ered to be limited. The scope of the invention should be
defined by the scope of claims, not the description of the
above-described embodiments, and further cover meanings
equivalent to those readable 1n the scope of claims and all
the changes falling within the scope of the claims.

For example, a modification illustrated in FIGS. 7 and 8
may be appreciated, in which a first brake 30 1s arranged on
one side of a first motor body 22a that 1s opposite to the other
side of the first motor body 22a where the drum 20 lies, and
fixedly attached to the first motor body 224. In other words,
the first brake 30 1s arranged on the one side of the first
motor body 22a that 1s opposite to the other side of the first
motor body 22a where a gear mechanism 26 lies, and fixedly
attached to the first motor body 22a. In this case, a first drive
shaft 225 protrudes from one end of the first motor body 224
that 1s opposite to the other end located closer to the gear
mechanism 26, whereby permitting the first brake 30 to
apply a braking force to the protruded extension of the first
drive shatt 22b.

Also, a second brake 32 may be appreciated to be
arranged on one side of a second motor body 24a that i1s
opposite to the other side of the second motor body 24a
where the drum 20 lies, and fixedly attached to the second
motor body 24a. In other words, the second brake 32 1s
arranged on the one side of the second motor body 24qa that
1s opposite to the other side of the second motor body 24a
where the gear mechanism 26 lies, and fixedly attached to
the second motor body 24a. In this case, a second drive shaft
24bH protrudes from one end of the second drive shait 24b
that 1s opposite to the other end located closer to the gear
mechanism 26, whereby permitting the second brake 32 to
apply a braking force to the protruded extension of the
second drive shaft 225b.

Moreover, 1n the electric winch device, the number of
motors located on one side of a drum 1n an axial direction of
the drum may not be limited to two. Specifically, three or
more motors may be located on the one side of the drum in
the axial direction thereof.

FIG. 9 illustrates another modification of the electric
winch device 1 that includes three motors 72 arranged on
one side of a drum 20 1n an axial direction of the drum 20.
In this case, 1t may appreciated to provide three assemblies
78 around a center gear 50, the assemblies 78 each including
a motor 72, a gear 74 coupled to a drive shaft of the motor
72 to rotate integrally therewith, and a brake 76 which
applies a braking force to the drive shait. Further, the gear
74 1n each of the assemblies 78 1s meshed with the center
gear 50. The motor 72 has the same configuration as the first
and second motors 22, 24 of the first embodiment, the gear
74 has the same configuration as the first and second gears
51, 52 of the first embodiment, and the brake 76 has the same
configuration as the first and second brakes 30, 32 of the first
embodiment.

Alternatively, four or more assemblies 78 may be
arranged around the center gear 50 1n the same manner.
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In these modifications, the brake 76 may be arranged on
one side of a motor body that 1s opposite to the other side of
the motor body where the drum 20 lies in the same manner
as the modification illustrated 1n FIGS. 7 and 8.

As described above, a larger number of motors 72 can
apply a greater torque to the drum 20. Also, in each of the
modifications, all the motors 72 included in the electric
winch device 1 are located only on the one side of the drum
20 1n the axial direction of the drum 20, and arranged side
by side 1n a direction perpendicular to the axial direction of
the drum 20. This configuration makes it possible to prevent
an increase 1 the dimension of the electric winch device 1
in the axial direction of the drum 20, and further satisty a
width limitation of an upper slewing body 4.

In the present invention, however, the electric winch
device should not be limited to one including motors located
only on one side of a drum 1n an axial direction of the drum.

For example, a further another modification 1llustrated in
FIG. 10 may be appreciated, in which an electric winch
device 1 includes a first and second motors 22, 24 located on
one side of a drum 20, 1n an axial direction of the drum 20,
where a first standing support 14 lies, and additionally a
third motor 82 arranged on the other side of the drum 20 in
the axial direction of the drum 20, where a second standing,
support 16 lies.

The third motor 82 has a third motor body 82a and a third
drive shait 825, the third motor body 825 being arranged on
one side of the second standing support 16, 1n the axial
direction of the drum 20, that 1s opposite to the other side of
the second standing support 16 where the drum 20 lies, and
the third drive shatt 826 extending from the third motor body
82a to an iside of a drum body 40 through a second shaft
42. The third motor body 82a has the same configuration as
the first motor body 22a of the first embodiment. The third
drive shait 825 1s coaxial with the drum 20.

The third motor body 82a 1s provided with a third brake
84 arranged on one side of the third motor body 82a where
the second standing support 16 lies. The third brake 84 1s
fixedly attached to the third motor body 82a. The third brake
84 applies a braking force to an extension of the third drive
shaft 826 that protrudes from the third motor body 82a
toward the drum 20.

The drum body 40 accommodates a first speed reducer 86
and a second speed reducer 88 1n the iside thereof, the first
speed reducer 86 being provided in a transmitting part 28
which transmits a resultant of torques combined by a gear
mechanism 26 to the drum body 40, and the second speed
reducer 88 having an nput portion connected with the third
drive shaft 82b.

The first speed reducer 86 has the same configuration as
the speed reducer 56 of the first embodiment except that the
first speed reducer 86 1s arranged closer to the first standing
support 14 than the speed reducer 56.

The second speed reducer 88 1s arranged side by side with
the first speed reducer 86 1n the axial direction of the drum
20 1n the 1nside of the drum body 40, and arranged on one
side of the first speed reducer 86 where the second standing
support 16 lies. The second speed reducer 88 has an output
portion connected to the drum body 40. The second speed
reducer 88 rotates the drum body 40, 1.¢., the drum 20, at a
rotational speed to which the rotational speed of the third
drive shaft 826 has been reduced at a predetermined speed
reduction ratio.

Moreover, 1n the modification 1llustrated in FIG. 10, each
of the first and second motor bodies 22a, 24a has a smaller
axial length than the first and second motor bodies 22a, 24a
of the first embodiment. Specifically, each of the first and
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second motor bodies 22a, 24 of the modification has a
smaller axial length which 1s around a half of the axial length
of the first and second motor bodies 22a, 24a of the first
embodiment. The arrangement of the third motor 82 and the
third brake 84 on the side where the standing support 16 lies
may lead to an increased dimension of the electric winch
device 1 in the axial direction of the drum 20. However,
owing to the above-described smaller length of each of the
first and second motor bodies 22a, 24, it 1s possible to
suppress an excessive increase in the size of the electric
winch device 1.

Besides, generally, a motor outputs a torque which 1s
proportional to an axial length of a motor body. Hence, the
first motor 22 of the modification illustrated in FIG. 10
outputs a smaller torque than the first motor 22 of the first
embodiment. Similarly, the second motor 24 of the modifi-
cation outputs a smaller torque than the second motor 24 of
the first embodiment. However, the third motor 82 can
generate more than the decreased output torques. Therelore,
the modification 1llustrated 1n FIG. 10 makes it possible to
enhance the hoisting performance of the electric winch
device 1.

Additionally, still another modification illustrated in FIG.
11 may be provided with a first assembly 91 and a second
assembly 92 having the same configuration as the first
assembly 91. The first and second assemblies 91, 92 are
symmetrically arranged with each other, specifically on one
side of the drum 20, 1n the axial direction of the drum 20,
where the first standing support 14 lies, and on the other side
of the drum 20 where the second standing support 16 lies.
Each of the first and second assemblies 91, 92 includes a first
motor 22, a first brake 30, a second motor 24, a second brake
32, a gear mechanism 26, and a transmitting part 28. In this
modification, each of the first and second assemblies 91, 92
has the same configuration as the assembly of the modifi-
cation 1llustrated 1n FIG. 10 that includes the first motor 22,
the first brake 30, the second motor 24, the second brake 32,
the gear mechanism 26, and the transmitting part 28.

Further, in this modification, the second assembly 92
arranged on the side where the second standing support 16
lies includes two motor bodies 94a, 96a ecach having a
smaller axial length than the third motor body 82a of the
modification illustrated 1n FIG. 10. Hence, this modification
makes 1t possible to reduce the dimension of the electric
winch device 1 in the axial direction of the drum 20 in
comparison with the modification illustrated 1n FIG. 10.

In this modification, each of the motors 94, 96 1n the
second assembly 92 outputs a smaller torque than the third
motor 82 of the modification 1llustrated 1n FIG. 10. How-
ever, this modification includes a larger number of motors,
1.e., the motors, 94, 96, than the modification 1llustrated in
FIG. 10, and hence can ensure a suflicient torque equivalent
to that of the modification illustrated 1n FIG. 10 or more as
a torque to be applied from the second assembly 92 to the
drum 20.

Besides, a clutch may not be necessarily provided
between a speed reducer and a drum 1n a transmitting part
which performs a torque transmission between a gear
mechanism and the drum. For example, a clutch may be
provided between the gear mechanism and the speed
reducer.

Additionally, the present invention should not be limited
to an electric winch device of the winding type that 1s
operative to perform an operation of raising and lowering a
target object. For example, the present invention may be
applied to an electric winch device of the tilting type that
tilts a tilting member such as a boom.
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FIG. 12 schematically illustrates a configuration of a
mobile crane mounted with an electric winch device 105 of

the tilting type that 1s a modification of the present invention.
The mobile crane includes an upper slewing body 4 pro-
vided with a gantry 106 standing at a rear portion thereof.
Further, the mobile crane includes a tilting device 107 for a
hoisting operative section.

The tilting device 107 includes a boom 8 serving as a
tilting member, a mast 108, a guy line 110, a mast spreader
112a, and a gantry spreader 1125b.

The mast 108 1s disposed 1n an intermediate position in
the front and rear direction of the upper slewing body 4 and
pivotable about an axis extending in the width direction of
the upper slewing body 4. The guy line 110 connects the top
end of the mast 108 and the top end of the boom 8 with each
other.

The mast spreader 112a 1s provided at a top end of the
mast 108, and the gantry spreader 11256 1s provided at a top
end of the gantry 106.

The electric winch device 1035 1s arranged at a location
close to a base portion of the gantry 106. Specifically, a pair
of support base parts 109, which are 1dentical to the first and
second base parts 14a, 16a, are attached to the gantry 106 at
the location close to the base portion thereof while defining
a space therebetween in the width direction of the upper
slewing body 4. The pair of support base parts 109 respec-
tively retain unillustrated bearing parts, which are identical
to the first and second bearing parts 145, 165. The unillus-
trated bearing parts rotatably support a shaft of a winch drum
115 (hereinafter, referred to as “drum 115”) provided 1n the
clectric winch device 105. The drum 115 1s arranged 1n such
a manner that the axial direction thereof 1s along the width
direction of the upper slewing body 4.

The drum 115 1s wound with a tilt rope 116 therearound.
The t1lt rope 116 pulled out from the drum 115 extends
through the gantry spreader 11256 and the mast spreader
112a. The drum 115 1s rotated to wind up and let out the tilt
rope 116, thereby causing the tilting device 107 to tilt the
boom 8 upward and downward for hoisting work.

Specifically, the drum 115 1s rotated to wind up the tilt
rope 116 and pull the mast spreader 112a toward the gantry
spreader 11256, thereby pivotally moving the mast 108 rear-
ward and further pulling the top end of the boom 8 rearward
via the guy line 110. In this manner, the boom 8 gradually
stands while pivotally moving rearward. Alternately, the
drum 115 1s rotated to let out the tilt rope 116, thereby
allowing the mast spreader 112a to move forward and away
from the gantry spreader 11256. In this manner, the boom 8
1s pivotally tilted forward with the support of the mast 108
via the guy line 110.

The electric winch device 105 of the tilting type has the
same configuration as the electric winch device 1 except for
the above-described configuration. Hence, this modification
also can bring about the same advantageous eflect as the
electric winch device 1.

Additionally, the present mnvention should not be limited
to a mobile crane of the crawler type. For example, the
present invention 1s applicable to a wheel crane having a
lower travelling body of the wheel type.

Summary ol Embodiments

The embodiments will be summarized 1n the following
manners.

An electric winch device according to the embodiment 1s
an electric winch device which 1s to be mounted on a mobile
crane mcluding an operative part for hoisting work to cause
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the operative part to perform an operation for the hoisting
work by winding up or letting out a rope connected to the
operative part, the electric winch device comprising: a winch
drum having an axis, the winch drum being provided on the
mobile crane to be rotatable about the axis and being wound
with the rope therearound; a plurality of motors located on
one side of the winch drum 1n an axial direction in which the
axis of the winch drum extends, and arranged side by side
in a direction perpendicular to the axial direction of the
winch drum; a gear mechanism which combines torques
output from the plurality of motors; and a transmitting part
which transmits a resultant of torques combined by the gear
mechanism to the winch drum to rotate the winch drum to
thereby cause the winch drum to wind up or let out the rope.

In the electric winch device, the gear mechanism com-
bines the torques output from the plurality of motors, and the
transmitting part transmuits the resultant of torques combined
by the gear mechanism to the winch drum. Therefore, 1t 1s
possible to rotate the drum winch by a suflicient torque.
Accordingly, the electric winch device can assure a suflicient
hoisting performance of the electric winch device. More-
over, 1n the electric winch device, the plurality of motors are
located on the one side of the winch drum in the axial
direction of the winch drum, and arranged side by side 1n the
direction perpendicular to the axial direction of the winch
drum. Hence, the dimension of the electric winch device 1n
the axial direction of the winch drum can be reduced in
comparison with an assumed case where the plurality of
motors are arranged on the opposite sides of the winch drum
in the axial direction thereof. Accordingly, 1n the state that
the electric winch device 1s mounted on the mobile crane, it
1s possible to satisly the dimensional restriction for the
mobile crane without excessively increasing the size of the
mobile crane.

The electric winch device preferably has no motor other
than the plurality of motors.

In this configuration, all the motors included in the
clectric winch device are located only on the one side of the
winch drum 1n the axial direction of the winch drum. Hence,
the dimension of the electric winch device 1n the axial
direction of the winch drum can be reduced even 1n a case
where the electric winch device includes a larger number of
motors.

In the electric winch device, the transmitting part prefer-
ably includes a clutch which 1s configured to be switched
between a connection state and a disconnection state, the
connection state being a state where the clutch performs a
transmission of a torque between the gear mechanism and
the winch drum, the disconnection state being a state where
the clutch disconnects the gear mechanism from the winch
drum to suspend the transmission of the torque between the
gear mechanism and the winch drum.

In this configuration, because of the switching of the
clutch to the disconnection state, the winch drum 1s discon-
nected from the gear mechanism and the motors connected
thereto, and allowed to freely rotate. As a result, a free fall
of the target object 1s permitted.

In the electric winch device, 1t 1s preferred that the gear
mechanism includes an outputting member which 1s config-
ured to be rotated owing to the resultant of torques output
from the plurality of motors, and the transmitting part
includes a speed reducer which causes the winch drum to
rotate at a lower rotational speed than a rotational speed of
the outputting member.

This configuration makes 1t possible to rotate the winch
drum at a lower rotational speed than the rotational speed of
the outputting member of the gear mechanism. Further, in
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this configuration, the size of the electric winch device can
be reduced owing to the arrangement of the speed reducer in
the inside of the winch drum 1n comparison with a case
where the speed reducer 1s arranged outside the winch drum.

In this case, 1t 1s preferred that the transmitting part
includes a clutch which i1s configured to be switched
between a connection state and a disconnection state, the
connection state being a state where the clutch performs a
transmission of a torque between the speed reducer and the
winch drum, the disconnection state being a state where the
clutch disconnects the speed reducer from the winch drum to
suspend the transmission of the torque between the speed
reducer and the winch drum, and the clutch 1s located at an
opposite side of the motor across the speed reducer 1n the
axial direction of the winch drum, and arranged 1n an inside
of the winch drum.

In this configuration, because of the switching of the
clutch to the disconnection state, the winch drum i1s discon-
nected from the gear mechanism and the motors connected
thereto, and allowed to freely rotate. As a result, a free fall
of the target object 1s permitted. Moreover, 1n this configu-
ration, the size of the electric winch device can be reduced
owing to the arrangement of the clutch in the inside of the
winch drum 1n comparison with a case where the clutch 1s
arranged outside. Furthermore, the clutch 1s arranged on the
one side of the speed reducer, 1n the axial direction of the
winch drum, that i1s opposite to the other side of the spee
reducer where the motors are arranged. Hence, it 1s possible
to arrange a cooling system to cool the clutch and electric
cables to the clutch without interfering with an arrangement
ol a cooling system and electric cables to the motors. This
configuration enables an easy arrangement of the cooling
system and wires to the clutch.

In the electric winch device, it 1s preferred that each of the
plurality of motors includes a drive shaft connected to the
gear mechanism, and a motor main body which rotates the
drive shaft, the gear mechanism and the transmitting part are
configured to increase the torque of the drive shaft and
transmit the increased torque to the winch drum, and the
clectric winch device further comprises a plurality of brakes
for each applying a braking force to the corresponding drive
shaft of each of the plurality of motors.

In this configuration, each of the brakes can brake the
rotation of the winch drum by applying the braking force to
the drive shait of the corresponding motor. Moreover, 1n this
configuration including the plurality of brakes, even 1f one
of the brakes cannot generate the braking force due to a
tailure, the other brake can keep the braking force. There-
fore, 1t 1s possible to ensure an increased reliability 1n the
braking of the rotation of the winch drum. Besides, in this
configuration, the gear mechanism and the transmitting part
transmit the torques of the drive shafts of the motors to the
drum after increments. The brakes apply the braking forces
to the shaits of the motors which are located at a starting,
position of a torque transmission sequence. Hence, the
brakes can brake the rotation of the winch drum at smaller
braking forces. In other words, it 1s sufhicient for the brakes
to generate smaller braking forces to brake the rotation of the
winch drum. This makes 1t possible to use the brakes each
having a smaller size and a smaller braking capabaility, and
thus can prevent an increase in the size of the electric winch
device due to the provision of the brakes.

A mobile crane according to the present invention
includes the electric winch device.

The mobile crane mounted with the electric winch device
can assure a suflicient hoisting performance and satisty the
dimensional restriction.
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As described above, according to the embodiments, 1t 1s
possible to provide an electric winch device and a mobile
crane which can assure a suflicient hoisting performance and
satisty the dimensional restriction for the mobile crane.

The mvention claimed 1s:

1. An electric winch device which 1s to be mounted on a
mobile crane including an operative part for hoisting work
to cause the operative part to perform an operation for the
hoisting work by winding up or letting out a rope connected
to the operative part, the electric winch device comprising;:

a winch drum having an axis, the winch drum being
provided on the mobile crane to be rotatable about the
axis and being wound with the rope therearound;

a plurality of motors located on one side of the winch
drum 1n an axial direction 1n which the axis of the
winch drum extends, and arranged side by side 1n a
direction perpendicular to the axial direction of the
winch drum:

a gear mechanism which combines torques output from
the plurality of motors; and

a transmitting part which transmits a resultant of torques
combined by the gear mechanism to the winch drum to
rotate the winch drum to thereby cause the winch drum
to wind up or let out the rope, wherein

the gear mechanism includes an outputting member which
1s configured to be rotated owing to the resultant of
torques output from the plurality of motors, and

the transmitting part includes a speed reducer which
causes the winch drum to rotate at a lower rotational
speed than a rotational speed of the outputting member,

cach of the plurality of motors has a drive shaft which
serves as an output shait for the torque, the gear
mechanism further includes a plurality of gears, each of
the plurality of gears being coupled to a corresponding
one ol the drive shafts of the plurality of motors to
rotate mtegrally with the corresponding one of the drive
shafts,

the outputting member 1s a center gear which 1s meshed
with each of the plurality of gears to combine the
torques of the drive shalts to rotate owing to a resultant
torque which 1s a combined torque of the drive shafts,

the transmitting part further includes a transmission shaft
configured to be integrally rotatable with the center
gear, and

the speed reducer 1s connected with the transmission shaft
to receive an input of the rotation of the transmission
shaft and configured to rotate the winch drum at a
reduced rotational speed to which the rotational speed
of the transmission shaft has been reduced at a prede-
termined speed reduction ratio, wherein at least one of
the transmission shaft and the speed reducer 1s located
within the winch drum.

2. The electric winch device according to claim 1, which

has no motor other than the plurality of motors.

3. The electric winch device according to claim 1, wherein

the transmitting part includes a clutch which 1s configured
to be switched between a connection state and a dis-
connection state, the connection state being a state
where the clutch performs a transmission of a torque
between the gear mechanism and the winch drum, the
disconnection state being a state where the clutch
disconnects the gear mechanism from the winch drum
to suspend the transmission of the torque between the
gear mechanism and the winch drum.

4. The electric winch device according to claim 1, wherein

the transmitting part includes a clutch which is configured
to be switched between a connection state and a dis-
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connection state, the connection state being a state
where the clutch performs a transmission of a torque
between the speed reducer and the winch drum, the
disconnection state being a state where the clutch
disconnects the speed reducer from the winch drum to
suspend the transmission of the torque between the
speed reducer and the winch drum, and

the clutch 1s located at an opposite side of the motor
across the speed reducer in the axial direction of the
winch drum, and arranged in an inside of the winch
drum.

5. An electric winch device which 1s to be mounted on a
mobile crane including an operative part for hoisting work
to cause the operative part to perform an operation for the
hoisting work by winding up or letting out a rope connected
to the operative part, the electric winch device comprising;:

a winch drum having an axis, the winch drum being
provided on the mobile crane to be rotatable about the
axis and being wound with the rope therearound;

a plurality of motors located on one side of the winch
drum 1n an axial direction 1 which the axis of the
winch drum extends, and arranged side by side 1n a
direction perpendicular to the axial direction of the
winch drum;

a gear mechamism which combines torques output from
the plurality of motors; and

a transmitting part which transmits a resultant of torques
combined by the gear mechanism to the winch drum to
rotate the winch drum to thereby cause the winch drum
to wind up or let out the rope, wherein
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cach of the plurality of motors includes a drive shait
connected to the gear mechanism, and a motor main
body which rotates the drive shatt,

the gear mechanism and the transmitting part are config-
ured to increase the torque of the drive shaft and
transmit the increased torque to the winch drum, and

the electric winch device turther comprises a plurality of
brakes for each applying a braking force to the corre-
sponding drive shaft of each of the plurality of motors,
and wherein

the gear mechanism includes an outputting member which
1s configured to be rotated owing to the resultant of
torques output from the plurality of motors,

the transmitting part includes a speed reducer which
causes the winch drum to rotate at a lower rotational
speed than a rotational speed of the outputting member,

the outputting member 1s a center gear which 1s meshed
with each of plurality of gears of the gear mechanism
to combine the torques of the drive shalts to rotate
owing to a resultant torque which 1s a combined torque
of the drive shafts,

the transmitting part further includes a transmission shaft
configured to be integrally rotatable with the center
gear, and

at least one of the transmission shaift and the speed reducer
1s located within the winch drum.

6. A mobile crane, comprising;:

the electric winch device according to claim 1.
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